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as are other interesting applications such as reliability of complex sys-
tems.

If conditional probability is avoided, stress the qualitative meaning of
independence and the danger of casually assuming that independence
holds. The essay by Kruskal9 contains examples and reflections on the
casual assumption of independence, with emphasis on "Independent"
testimony to alleged miracles. Topics related to independence, to bino-
mial distributions, and to the multiplication rule for independent events
should be staples of upper-grade secondary mathematics.

A careful study of conditional probability is attractive when the goal
is to enable students to construct and use mathematical descriptions
of processes at a moderately advanced level. Modeling of multistage
processes that are not deterministic requires conditional probabilities.
To give only a single example, the issue of false positives in testing for
rare conditions applies conditional probability to questions as current
as testing for drugs, the use of lie detectors, and screening for AIDS
antibodies. Here is an example based on a recent report,6 where a
detailed statistical analysis can be found:

The ELISA test was introduced in the mid-1980s to screen
donated blood for the presence of AIDS antibodies. When an-
tibodies are present, ELISA is positive with a probability of
about 0.98; when the blood tested is not contaminated with an-
tibodies, the test gives a positive result with a probability of
about 0.07. These numbers are conditional probabilities. If one
in a thousand of the units of blood screened by ELISA contain
AIDS antibodies, then 98,6% of all positive responses will be
false positives.

The calculation of the prevalence of false positives among ELISA
blood screening tests for AIDS antibodies can be carried out with a
simple tree diagram such as that displayed in Figure 7. Students armed
with an understanding of conditional probability and tree diagrams can
easily program computer simulation of processes too complex to study
analytically.

Conditional probability brings a new set of conceptual difficulties that,
like those in the early study of probability, can be easily and unwisely
overlooked if instruction is overly directed at teaching definitions and
rules. Students find the distinctions among P(A\B)9 P(B\A)9 and P(A
and B) hard to grasp. Display a photograph of an attractive and well-
dressed woman and ask the probability that she is a fashion model. The
answers show that the question is interpreted as asking the conditional
probability that a woman known to be a fashion model is attractive
and well dressed. That is, respondents confuse P(A\B) and P(B\A).